Some degree of heterosis for lint yield and other traits was found in most of the works reviewed, both in intraspecific and interspecific crosses. Fryxell et al. (2) have found that 17 of the 36 Gossypium hirsutum L. X G. barbadense L. crosses they evaluated yielded more than the better parent, but only a few of these crosses were better than the adapted check variety. Barries and Staten (1) reported a very high degree of heterosis for yield in the cross 'Pima 32' X 'Acala 1517C. The possibilities of practical utilization of hybrid cottons were discussed by Fryxell 3 and Stroman (9).
Diallel-crossing is useful for evaluation of the combining ability of cotton varieties and lines. White and Richmond (11) studied a diallel cross among five primitive and foreign strains of G. hirsutum L., and reported that variance for general combining ability was predominant. This was also found by Miller and Marani (8) in a diallel cross among eight inbred lines of Upland cotton. On the other hand, Barnes and Staten (1) found that variance for specific combining ability was more important than variance for general combining ability in a diallel cross of seven Acala strains.
The approach of Hayman (4, 5) and Jinks (6) to the interpretation of diallel cross data is becoming of interest to cotton workers. Hayman (5) analyzed the data of a diallel cross among seven inbred lines of Upland cotton reported by Turner (10) and found significant "epistasis" for yield.
The concept of "yield components" has been used to interpret heterosis for yield. White and Richmond (11) reported that in one of their crosses heterosis for yield was due only to an increased number of bolls per plant, while in another cross boll size was also a contributing factor. Their data indicate that the increased number of bolls per plant was due to an increased size of the plant in aerial vegetative mass. Turner (10) stated that the number of bolls was more important than boll size in accounting for heterosis in yield. The purpose of this study was to estimate heterosis for lint yield in intraspecific and interspecific crosses among a set of varieties of Gossypium hirsutum L. and G. barbadense L. An attempt was also made to interpret the heterotic effects on the basis of yield components.
MATERIALS AND METHODS
All possible Fi single crosses were made among 6 varieties of cotton in 1958. Three of these varieties were of Gossypium hirsutum L. and the other 3 of G. barbadense L. These varieties were inbred by selfing for two generations before making the crosses. The varieties were:
The 15 crosses and the 6 parents were planted in 1959 at Rehovot, Israel. There were 5 replications in a Youden-Square design.
In I960 a second experiment was planted from which Pima S-l (code number 5) and its crosses were excluded. The Fi single crosses were made reciprocally in the preceding year. The 20 reciprocal crosses and the 5 parents were planted at the same location in 6 replications of a 5 X 5 lattice square design.
Both experiments were on a fertile sandy loam under irrigation. Each plot consisted of a single row, 3 m. long, with 1.50-m. spacing between rows. Planting was in hills spaced 25 cm., and seedlings thinned to 2 plants per hill. Normal cultural practices were followed throughout the season.
Harvests were made by hand at frequent intervals. Random samples of approximately 300 g. of seed cotton were taken from early, medium, and late harvests of each plot, and ginned by an 8" miniature roller gin. Lint percent (weighted mean) and lint yield were calculated from this. Bolls were counted at each harvest, to obtain information on the mean weight per boll. Seed index was determined by weighing 4 lots of 100 seeds each from each sample. Lint index was calculated from seed index and lint percent data. The average number of seeds per boll was calculated from boll size, seed index, and lint index data.
There were no significant differences between the reciprocals of any cross in I960. Therefore only the averages of these reciprocal crosses will be presented in the results.
Analysis of variance was computed for each year separately. The crosses were subdivided into 3 groups: G. hirsutum L. X G. hirsutum L., G. barbadense L. X G. barbadense L., and G. hirsutum L. X G. barbadense L. Variances among the groups and within each group were calculated. The variance within the G. hirsutum L. X G. barbadense L. group was subdivided to general and specific combining ability effects, as in a factorial design. In estimating the components of variance, varieties were assumed to be fixed effects.
